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(54) PICTURE EXHIBITING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a picture exhibiting 
device which provides an observer with a picture 
accompanied by a feeling of depth regardless of the 
observer's attitude and photographing conditions. 
SOLUTION: A light emitted from a light source 11 is 
introduced with a light guiding means 13 to a reflection 
mirror 14. The reflection mirror 14 is constituted to change 
the optical path length of the light, thereby permitting the 
repeated reflection of the light at the inside thereof. The 
reflection mirror 14 is provided with a converging means 16 
at the end part and is further provided with a means 17 for 
controlling the emergent angle. The observer observes the 
position 19 of a virtual image within the range of viewing 
angles defined by the means 17 for controlling the emergent 
angle and the converging means 16 in a form of moving 
backward an observation optical axis 18 formed by this 
means 17 for controlling the emergent angle. At this time, 
the image is recognized as a virtual image positioned apart from the light source as the optical path 
is long just by a repeatedly reflecting portion. 




CLAIMS 



[Claim(s)] 

[Claim l] a light guide means draw the light by which outgoing radiation was carried out from the 
light source in the predetermined direction, an optical-path-length modification means change the 
optical path length of light led with the above-mentioned light guide means, and the 
outgoing-radiation angle modification means that carries out outgoing radiation of some images 
which the light which passed through the above-mentioned optical-path-length modification means 
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forms in the predetermined direction - since the image presentation equipment characterized by 
to become. 

[Claim 2] The above-mentioned optical-path-length modification means is image presentation 
equipment according to claim 1 characterized by being the repetitive reflective means which 
consists of the reflecting mirror which forms the reflecting mirror or a round optical path which 
counters mutually. 

[Claim 3] Image presentation equipment according to claim 1 characterized by constituting the 
luminescence condition of the above-mentioned light source controllable according to the light and 
darkness of the image which the light which passed through the above-mentioned 
optical-path-length modification means forms. 

[Claim 4] Image presentation equipment according to claim 2 characterized by preparing the 
driving means for incident angles which changes the direction which carries out incidence to the 
above-mentioned repetitive reflective means in the above-mentioned light guide means. 
[Claim 5] Image presentation equipment according to claim 4 characterized by equipping the 
above-mentioned driving means for incident angles with a firefly luminescence means to emit light 
with an electron ray. 

[Claim 6] Image presentation equipment according to claim 1 characterized by establishing an 
optical-path selection means to choose and introduce a predetermined part among the light 
irradiated from the above-mentioned light source. 

[Claim 7] The above-mentioned light source is image presentation equipment according to claim 1 
characterized by being flat-surface image presentation equipment which can present a superficial 
image. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image presentation equipment with which an 

observer can realize an image in the location where the depth directions differ. 

[0002] 

[Description of the Prior Art] 2 which is different in one candidate 10 for observation as 
3-dimensional scenography is shown in drawing 8 as a method with which an observer is provided A 
direction to television cameras 21 and 22 A photograph is taken, etc. - They are images 41 and 42 
on suitable image presentation equipment about these photoed images 31 and 32. They are an 
observer's both eyes 61 and 62 respectively with the optical equipment 63 which it shows 
[ equipment ] by carrying out and makes only the image concerned penetrate these. The binocular 
parallax method which it invests [ method ] independently and makes the solid virtual image 50 
realize is used widely. 
[0003] 

[Problem(s) to be Solved by the Invention] When photography conditions described below by this 
binocular parallax method, reception of impression of 3-dimensional scenography was difficult. 
That is, they are the images 31 and 32 for right-and-left eyes of drawing 8 suitably. Like, there is no 
location gap of a perpendicular direction, horizontally proper parallax is set up, and the magnitude 
of both images needs to provide an observer with an equal image. However, since the include angle 
(angle of convergence) which the optical axis of both images accomplishes in fact is not proper, it 
does not unite as a stereoscopic model, but as shown in drawing 9 (a) and (b), they are twin images 
71 and 72. It is observed or Moreover, images 81 and 82 which the size of both images surpasses an 



2 



allowed value, and carry out solid fusion neither by the difference of the optical path length of both 
images, nor the individual difference of a zoom lens as shown in drawing 9 (c) and (d) Become or Or 
they are the images 91 and 92 with difficult observation of a stereoscopic model like drawing 9 (e) 
and (f) by the perpendicular gap resulting from the optical-axis gap at the time of the focal zoom 
scan of the lens attached in the installation error of two cameras, or each camera. There was a case 
where it became. 

[0004] If arrangement of the device for changing the include angle (angle of convergence) both 
television cameras expect the candidate for observation to be, using the lens which attached the 
device with a sufficient precision in the dissolution of such faults, or was fully selected is taken into 
consideration, it will be very much obliged to large-sized strong- ization structural, and will be 
expensive also in costs. 

[0005] Moreover, if it observes with the posture to which the observer inclined to the circumference 
of a shaft perpendicular to the flat surface which the image for right-and-left eyes shown makes, in 
order not to unite as a stereoscopic model, an observer will be forced a specific posture and it is not 
desirable on health. In view of the above-mentioned actual condition, it did not succeed in this 
invention, and it is not based on an observer's posture or photography conditions, but aims at 
offering the image presentation equipment accompanying an observer in a feeling of depth. 
[0006] 

[Means for Solving the Problem] It considered as the image presentation equipment with which this 
invention consists of a light guide means draw the light by which outgoing radiation was carried out 
from the light source in the predetermined direction, an optical-path-length modification means 
change the optical path length of light led with the above-mentioned light guide means, and an 
outgoing-radiation angle modification means that carries out outgoing radiation of some images 
which the light which passed through the above-mentioned optical -path-length modification means 
forms in the predetermined direction in order to attain this purpose. 

[0007] In addition, the above-mentioned optical-path-length modification means may be a repetitive 
reflective means which consists of the reflecting mirror which forms the reflecting mirror or a round 
optical path which counters mutually. Moreover, according to the light and darkness of the image 
which the light which passed through the above-mentioned optical-path-length modification means 
forms, the luminescence condition of the above-mentioned light source may be constituted 
controllable. 

[0008] Moreover, the driving means for incident angles which changes the direction which carries 
out incidence to the above-mentioned repetitive reflective means can be prepared in the 
above-mentioned light guide means. Moreover, the above-mentioned driving means for incident 
angles may be equipped with a firefly luminescence means to emit light with an electron ray. 
[0009] Moreover, an optical-path selection means to choose and introduce a predetermined part 
among the light irradiated from the above-mentioned light source may be established. Moreover, 
the above-mentioned light source may be flat-surface image presentation equipment which can 
present a superficial image. 
[0010] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained with 
reference to a drawing. Drawing 1 is the first operation gestalt of the image presentation equipment 
concerning this invention, and is the mimetic diagram showing the mechanism and structure of an 
optical-path modification means especially. 

[0011] source of luminescence 11a And condensing means lib which condenses alternatively the 
light which spreads in a radial from - reflecting mirror 14 (14a, 14b) by which opposite 
arrangement was carried out with a light guide means 13 by which the floodlighting optical axis 12 
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of the light irradiated from the light source 11 constituted consists of suitable optical system, such 
as a reflecting mirror, It is led. In addition, the reflecting mirror 14 constitutes the 
optical-path-length modification means here. 

[0012] The light led to the reflecting mirror 14 is the interior of this reflecting mirror 14, and carries 
out repetitive reflection with the angle of reflection of said light guide means 13 and said reflecting 
mirror 14 specified with optical and geometric relation. And reflection is interrupted with the light 
absorption ingredient 15 prepared in the edge of a reflecting mirror. 

[0013] The diaphragm means 16 which has a suitable field angle near this light absorption 
ingredient 15 is formed, and the outgoing radiation angle control means 17 which consists of optical 
elements (this example reflecting mirror 17a, reflective element 17b) which can be adjusted in 
whenever [ angle-of-reflection ] is further arranged in that drawing upper part. 

[0014] It is suitable, and although an observer will observe the virtual-image location 19 of the field 
angle which goes back the observation optical axis 18 which this outgoing radiation angle control 
means 17 forms and which is specified with the above-mentioned outgoing radiation angle control 
means 17 and said drawing means 16 within the limits, since only the part of an optical path of 
repetitive reflection is long, he is realized as a virtual image of the location estranged from the light 
source at this time. 

[0015] The modification of a means to realize the virtual image of the optical path length who is 
different in drawing 2 is shown. At this modification, it is reflecting mirror 17a of the outgoing 
radiation angle control means 17. The virtual-image location 20 to observe is changed by leaning to 
a space clockwise rotation compared with the case of drawing 1 . In this case, it is realized as an 
image near [ drawing 1 ] the light source. 

[0016] The further modification of a means to realize the different optical path length's virtual 
image is shown in drawing 3 . In this modification, the number of occurrence of the floodlighting 
optical axis 12 is changed by leaning the include angle of the light guide means 13 arranged around 
light source 11 to a space counterclockwise rotation. In this case, the image more near the light 
source can be realized in the almost same virtual-image location 21 as drawing 1 , without leaning 
the outgoing radiation angle control means 17. 

[0017] What is necessary is in the above case, for us to be anxious about the fall of the quantity of 
light from the light source, so that the optical path length becomes far, but just to make the 
quantity of light of the light source increase according to distance at this time, although the 
resolution of the optical path length at whom it gazes is prescribed by the field angle formed of the 
above-mentioned diaphragm means 16 and the outgoing radiation angle control means 17, if the 
field angle narrow enough is selected -- so much depth resolution can be raised. 
[0018] The second operation gestalt which starts this invention at drawing 4 is shown. In addition, 
the explanation which gives the same sign to the same component as the operation gestalt shown in 
drawing 1 thru/or drawing 3 , and overlaps is omitted. This example is what arranged two or more 
image presentation equipments of the simple substance shown in the first operation gestalt (41). A 
firefly luminescence means 42 by which the light source emits light by the exposure of an electron 
ray 43 is attached. The image location of arbitration is chosen by each outgoing radiation angle 
control means 17, and they are the observation directions 44a, 44b, and 44c. If it sets up in general 
in parallel, reception of impression of the image which has a feeling of depth by two-dimensional 
arrangement will be attained. 

[0019] Although the firefly luminescence means 42 according to individual is arranged as a source 
of luminescence with this operation gestalt, existing liquid crystal or an existing Braun-tube type 
display may be used. Moreover, although the publication of a light guide means to adjust the 
incident angle by the side of the light source is omitted with this operation gestalt, the account 
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means of a light guide the same as that of what was shown in drawing 1 thru/or drawing 3 , or 
similar may be used together. 

[0020] The third operation gestalt which starts this invention at drawing 5 is shown. 
Optical-path-length modification means 51a, 51b, 51c, and 5 Id to perform repetitive reflection with 
this operation gestalt The adjoining thing comrade has adopted the configuration which shares a 
front flesh side. And optical-path-length modification means 51a, 51b, and 51c In one field, they are 
the light absorption ingredients 53a, 53b, and 53c. It is arranged and outgoing radiation angle 
modification means 52a, 52b, and 52c by which an inclination is changeable by electrostatic force or 
electromagnetic force are formed in the field of another side. 

[0021] At this operation gestalt, the light from the light sources 54a, 54b, 54c, and 54d is the light 
guide means 55a, 55b, 55c, and 55c. By controlling, they are the finer repetitive opticals axis 56a, 
56b, and 56c. It can form. In addition, it sets to drawing 5 and they are the light guide means 55a, 
55b, 55c, and 55c. Light sources 54a, 54b, 54c, and 54d It consists of a configuration of having 
allotted dioptric system on movable stanchions, such as set-up piezoelectric material. 
[0022] If the image presentation equipment of a simple substance is arranged two-dimensional and 
the output angle of the same direction can be mostly set up toward an observer, the reception of 
impression of the image accompanied by a feeling of depth of an observer will be attained. This 
operation gestalt raises aperture efficiency compared with drawing 4 , and has structure which was 
really suitable for formation. 

[0023] In addition, in this operation gestalt, it cannot be overemphasized that the thing of structure 
explained with the previous operation gestalt can be used for the light source, a light guide means, 
and an outgoing radiation angle modification means. The fourth operation gestalt which starts this 
invention at drawing 6 is shown. With this operation gestalt, two or more image presentation 
equipments 62 are arranged ahead of the observer 61. If it is arranged in a radial at this time so 
that each image presentation equipment may accomplish a minute include angle mutually, a good 
image can be shown to an observer. 

[0024] In this Fig., the optical axis which carries out outgoing radiation from each image 
presentation equipment has set up so that it may converge on the location of an observer's eye in 
general (63). Thus, when it sets up, presentation of the image of all image presentation equipments 
is attained at one observer. 

[0025] On the other hand, as shown in drawing 7 , the expansion optical system 74 can be arranged 
between image presentation equipment 62 and an observer, and the convergence location according 
to an observer's location can also be adjusted. Moreover, although illustration was omitted, if the 
inclination of each image presentation equipment 62 is made reverse (i.e., if it arranges so that the 
sense of radiation of image presentation equipment 62 may be made reverse and it may converge by 
the backside), it will become possible [ showing a lot of people a good image ] here. Furthermore, if 
contraction optical system is arranged instead of the above-mentioned expansion optical system, 
since a lot of image presentation equipments can be shown in an observer's visual field, offer of a 
more precise image is attained. 

[0026] the above - the 1st Or 2 with an optical-path-length modification means parallel with the 
4th operation gestalt Although indicated as a reflecting mirror of**, as long as repetitive reflection 
is possible, it does not necessarily need to be parallel and the reflecting mirror or dioptric system of 
three or more sheets may be applied. As mentioned above, it cannot be overemphasized that this 
invention deforms variously in the range which does not deviate from the meaning, and it can carry 
out. 
[0027] 

[Effect of the Invention] Like, according to this invention, it is not based on an observer's posture or 
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photography conditions, but it becomes possible to offer the image accompanying an observer in a 
feeling of depth explained above. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The mimetic diagram showing the first operation gestalt of the image presentation 
equipment by this invention. 

[Drawing 21 The mimetic diagram showing the modification of a means to realize the different 
optical path length's virtual image. 

[Drawing 3] The mimetic diagram showing the further modification of a means to realize the 
different optical path length's virtual image. 

[Drawing 4] The mimetic diagram showing the second operation gestalt of the image presentation 
equipment by this invention. 

[Drawing 5] The mimetic diagram showing the third operation gestalt of the image presentation 
equipment by this invention. 

[Drawing 61 The mimetic diagram showing the fourth operation gestalt of the image presentation 
equipment by this invention. 

[Drawing 7] Drawing showing the modification of drawing 6 . 

[Drawing 8] Drawing explaining the principle of the conventional binocular vision. 
[Drawing 9] Drawing showing the condition of the fault of a stereoscopic model. 
[Description of Notations] 

11 Light Source 

12 Floodlighting Means 

13 Light Guide Means 

14 Reflecting Mirror (Optical-Path-Length Modification Means) 
17 Outgoing Radiation Angle Control Means 

* NOTICES * 

JPO and NCIPI are not responsible for any damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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